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1 ~.a\. vwe ot a thena1 or DOlltbel'Ml Datuzoe &all tb1. coQ14 DDt,
i '- uoerk~ fro. tbe 11'1'I41at1oD puo_t... 4••czo1becl. Bovwrer,
. tbe zoenl~. of~• .tUItJ an coulate. V1t1:a otber, paraUe11A-
•••SCa\s.,u vb!ab baY. abovA ..un1 acitatloD to be cbal"acterll1tl0
or tbI nspoue to IIlCl"OVae-rllDP ..'~. .
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1D[12] Pn_ at.1I:Ued t.. eftecta of Pu1H4 &D4 contlauDu
~2.".v••• oa tbe ....UecI Gft1~• .,atG of p&nMcl&.••

po.line awroacb· to N'N&UftJ thl DDat~ .datni_ ot IliCJ'O-
• etfec'. OD JdcMl' IIIe1D"a1 at~ture.. ~. bid pl'ft1ou~ ddl)D- .

1'aM4 tba" par_cia, V_A ezpoMCl to a-c AD! d-e curreJltl, ez... ..
MIS u ·.1act.l'lc wet reaction- (ESR) ~t certain tbreehDld 40.... '.._~w. 1Itu4.1, - apoHd par_cia located 10 a poqAJs'ue 'chat4I" ....

v1tb &.bIr WUdon ad .ttacW to- tM IIlClOV•• pCN'ator +.0'
atlaDau, 12."" v••., 1a do... ot 0,. pel' MCO'" (40. 4u:ratlo~
100 -.0). ft.1. "'_'- Nault. 1A & reactloA .,..,.,. to tt.

1 ..aold _rl•• vu .... to pu1 nCl (200-700 pu1le./..c) .
-ell v••• vitia 'I-SO ..0 durationa OD. per lecoDl1. fb1w par..

Nfea1e4. 'tlaat tbe __ poveI" threlho14 ..4 •• fo~ pu1Md .s.CZ1»­
...... M..... thaD ,. oDDt!Al:tU -.1.CZ'OVaY...al... Aa ~ . . •

___II'••~ vitia the tzoc Din. ["], • et.l&tit.,. ett.~"... .' .
_MSedaC10 of tbe pa1ae4 10-. v..... It 1. u\ere..u. to aote
~ 1'1 tile __ ,......wr. X-naldI ..... iD lat. apu'1-. .

• both tbue~ eoU'I1xwaW 1a tb8 c1.a1p of
.....11\ tor the..~ odeDt.ed 1rtUlU.••• 1t II 'DUft~ poad.n.
~." .1Ioth ue4 the a_ ....".

be.-'_ UdId MIl loath ..n•• fd law.at.lpt1oA vare dea1pecJ
aaoa1aia~ aa1tise4 ~n 01& to ".l"ctrioa1 cur-

• It .. .tori tat. Ill cleer..... tbe 'tbreabo1-! -.o1t....
cetaa17 to nob an lSI. !be atl»r 1Dtez0pnte4 to... r.mts, to­
thw vitJa to. rut that hlatias 414 DOt ezcee4 1.'·C 1A &r\Y I.ri••,
1Jd1e&te the DOIlthera1 ett•• ot IIlcrova... 111. uw-eat. aaa1aa\

tbIlWIl aplanatt.oa or tJII ut. or tbe __nlc1 JIlCl'OVrf. eft.ct•
.. to:uov.. 1) .xd,t,at1oa , 1d ftl•• tor pal'" and eoll-

....,. JIlOl'W&ftft wen a twadloll ot 'be qudnUc root of tbalr do..
Soa oZ'· aeri••, .... 2)~ no relattoaaldp ..... pa1aec1.
.". JICNII' .. tNpa., WI noW. Pft_ WI I&t1l1tl. that
~ ani till cJata ~alDac1 la t14. at,UIIJ _\114 .1p to c1ar1tt-dMud._~ lIlarovaa eft... Oft·'\he .ao1tab1e- (aoural) IItno-

lot Idp.r ....... . .
. . .

'"~'. nRlta ... c1o.~ par.e11.W 1_nat:V'., 'c1eaplte
~..... fa the .,.as.. 8tad1e4. SlIlCe PN_ MdX-~ .

\01' 8U11 aN) CC'U......r ••.the ... -approac1Ia. to tt. problema
-un1, nactioaa to alCIWIIY•• !:aYe ben ..101.. A11 ot the •

au•• treated 1D tId.8 ..loa, iDc1"'" ftC Pn...•• lUll X-naldI'l,
..1r f&'fOr tbe tbeoI7 tIaa\ the _cbu1_ or 1II.crovane ett.eta 011
a1 or neura1-llb .vaet..... 1••lltbema1, bue4 Oft~nt,

*c1a threal»14 or IDJIthI..-l ft.14 lnteD81tl•• vere 1m••tiptoed.
• vbUe on 1Il1Ist ezpacrt that tIuI 1nt....at1nC renltl of the 8tud1e.

oftld here vou14 le. tiel aa 1Acnuecl r •••arch effort ill thia area,
.~....... baa "-II GO recent perceptible 1DC1".... in tile namber of articles
""10",14 to W. probleJl.. .
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. . A 1cp COIIplaMt ot tbe Sori..t ft..ucb ~1n1tT devoted .
to the neural eft.ct. of JIlCl'OVGYe-raap DIP'. baa u.M4 • 1m" la­
4inct appzooach to the probla. Here, tbe taation or bebarriqr ott. whole orlad_ or part. of 1\ are 1t\d1.4 dW'1ac tbe action ot
YaT10u DIP irrll41atioA ~tw. (local or vbo1.e-bocl11rrId111tlon).
BEt'hal, or tanotloAa1 patt.ru AN 4e411Ce4 to reneet lnterD&1
..111 eft.cta 111 t!lll .... of .", 1aY.nlptlon of thl neural
-tnatur.lt.1t. Aa"lara tbe prol»1ea or alual.t11Dc .ezw..
Dwral .tt.ata WI tbezwJ. 01' nDnthelWll, the r.lU1ta of UIW 1avaat­
IC&tloM an 4oll1n.t\11 1A t,1&1. re.,.at lnalmCb •• tba l»1op1wa1ca1,
cheld.ca1, an4 .'A tbelW1 ,.._tera ot a11ec- DOatberM1 ettect.
1..... GOt beaA lmoniS&ted. AID'ber 4r-.back of tbi. 1DIUnct.
qppzoach 1. tbe 41tftcu1V. (it not Ueol~ !Ip»••1bil1t1) of detel"­
at """I ~faatt 2Dv IIScIa alaw•• • "'1:1 baa reaaW"t...ar4 atruo­
tUN. 1A qu.aUoA. ft!. prone. at Clllllpa'aUn, ~n tnwl'lJl ,,'tro
U ... doat.tq 18 of opeD OOAOel'll to -W &w18\ r~.,
Pn_ [5,6,"l Sa paz'tladar. 1IIa .....4 co.... 1. that CO..
pn1aoul'V. zo.....- itA tId.a pI'O~ 1. abao1ute1r ".1817 it tile
.,.at1o _obul_ of IMP err.eta .. to be rnea1ec1. 110....1•••,t_ ~or1t7 of acm.n nee...... 1D tbia 11.14 teel tJlat tile be­
bariorll1 an4 hDcUoM1 appnaob to -1IlIiDI DCr eft.ct. 18 a 'Va114
OD8 ill tha\ It 1. poal1l»1e to o'baon. tnn4a 111 b101o110a1 ftlpO.'.
to "'a Wiah c1ear:b' ditteJ' tl"oa napoftHa to other, batter unt.r­
8t.oo4 8tta"". !brinton, tlai. _at1oA vU.\ I'ft'lw _ ~ t.he 8)1'8
Z'.c:eat wort. IJUPJ'Ort1III W. beliet.

Aa ru back u 1960, '"- [',l oona11de4 \ba\ "IIpedMA\a1
8\1111•• ill the Sri1et. 1InloA .. abroad ..... o1Mr~ Wi..eII .t,
a10Gl vith a tIIeNI1 ethot OD the l1Y1n1 ...-s.-, _...... a1IIO
haY. a eo-oa1h4 '.,.cdt1o' eft••- (a tent that 'n_ oo5,AalJda- C ":
Mlt). 1\1aaUo.-1 aIIStt....... oltMrftIl 1ft t.he ..-rou aad ."
ccd1oYun1ar ...., .. wU .. bna\o1oPoal ....tll1lo110 chupl .
naalt1Dc traa cbIonlo ep.... to 10-12__ .. at .Ilt~ 111-
te_tie. of 5-10 _I•• Ie".. 0.-10. e•• to J= lAt 01A that,

. IIfta ettect1ft e-u,ca1) appllcaUoD of • .,.cdt1o ett.ct ot.ero:­vaM. 18 JIO.81bla 0111I' U the _chaAl_ or ncb - eftect haa beeA
tu11l aftab15111114.·

. .
It II1Iou14 'be .-t1oDed beN tbd .., 4UtenAt IIltn"OWM'.

naearch-orieAta4 povp. an uti••.1a tid. lIppI'Oacb to Z'ft'ea11.ltc
• Hbadoral u4 taDot1oDa1 _oIIaD1_ of EMr .n.ota. III tact,
lot 1••ar. to •., that _peldata (both 1IU1tU"J aal c1.111u),
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..a, vb&t thet~ par_tel's of the .~u atud1ecJ \Mr.,
. aa4 t.bn'eton, ""the the ett.cta ob-.rred were ot • tbemal OJ'
. DOlltberul D&~,UZ'e•. "". .": "-f ~.:.; .: : ." . -" - . .•

.. .. .. .. .. " ' .. " .. ' "" "

.,. ft.'. of hr'el'......1a*'. __ an 41ttlea1\ to
~. ......, "- ~..., eft•• of ., OD MUZ'al nne-
,... acalD v..._"ea. !Id.. eer-a v1tb tbe "lUlu of ••
ot. 1IrreltSpUou • oduW. . .. . .

AlDtbu-~a at., vU coalacW·b, tat... (16],.vbD
'. lDftaUaated t. effect. of a 2O-Idn GPO"" to 12.6-ca waY•• W» V,
.' • y~.m povu n. d.IUd.f., or tbe dlatuce ot tile~D

boa tile 5 6 CD e1eatrod•• of tbe ftLDcb· .......-z. I\":~n) Oil tbe
.uorpuoa of N41oaa\19. pbu.,.na bJ bee-30lDt .,~a1-­
bnDe•• fide tunotioa va atUlSle4 in IlOnal"u'·'a aaiI tllDM vitb
.....14 .,1Aa1 cord•• lbllOJ'PtSoa _191'7 v.. touad to acn_
41Jr'1Dc tbe action ~ tJBr. Sp1Jla1 col'4 .11..nat.loll aloll' "'dec!
abaorp\101l, vhl1e under the eft.cta ot 1IIIP, 81no9111 abllO~loD
~. 'IatsenkD t.lt that. tb1. vu nUence of a 41rec:t OlD'
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ettee' all ~00Y1a1 nceptor. &Ill cited Pqt.l'bel";::ilw '[i;T' :'
$&\1... to t.he ettect. o~ ORr on perlpMl'al Din... ",alD, -_ .. '" ._.,
dace no 'tb.rmal par_t,er. V.1"8 .atloAed 1D thi. atud7, it 1•
..ate to speculat.te that, tM. at.u!)' demutra1.K .~be llpec!nc_::::.
eftect or UHr Oft t:eDtral or pe2"1pMral Deurl1 t~~a. ~"'._ --r' .. .' "-

s..,.., (17] better d••CJ"1be4 ~he radiatioa"'.-t••"lir ..
u lIweatlcat.ioD ot the tbe~...c. ot lnae"ated and denenate4
'temral tl•••• SA rabbit. gpo,. to 12.6-ca v..... (150-300 _/eJil.,
pHa1aUbq • mJlPUlaect tield, 1G-1dJl .zpoaure cluzo-.tlo!l, ,., 4-, ard .

.24-- 1ftte"I1. be\V"A apoaure.). TbS.... c:1aU'~' & bot'~r­
'bI_ an4 tbe author 4e.crlbect 1ft d'tdl t1Plca1 ··te.....\ai'e-iacn...
yd•• tor t ..n1 ~1... durine 1nad1at1oa. SciiIuoY attzibut.e4

. a .t1aenal cu.alatloD or .-trloa .ttect. to .unpnp.C:~17~.~....
1A tile central MftOU 17-'''' '1'0 teA tbi. ~tb!~~1l!....~1se4
...111 and 1Acnuect power deD81tJ tI'OII1SO to...,qD _/r~UJ tound
that tile c.u1atift tbuMl eft.ct- v.. ~at eatln17 preClgJld. He
vu bretON ...tlltiecl that .utt1deAtl,- lAt.eue UHF .tleld. are
lovertu1 atlm1ant. which 41.rupt DftIWIl CIS captly. proc...... par­
tleut.1r ttuu. th..replatloll. ftelNt.W»q, he did II&'at CO.IIP&N
tile err.ct.. ot UHF vith the ett.da of co....etloa 01' local beatlD1
to .sa tarthlr Iltnncth tC\ bt' cone1u1o.... Hov..,el', his etua, awst
be conaid.red ... turt.her ..,lcloftc. tohat. II1cZ'OVav. EMF'. att.ct CBS
taaau.ou.
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We ."" would ~~te tbat DOapu1Hcl, tbirMl, 12.6-ea· van.
cUd ~) .. ac1tay»1'7 effect 011 \be CBS. . . ..:".: ..,.......-:_ "

=.. !' ...... ~L·. .... <l' ..... .. • •••• • ••• •

. '. :·~'Ia U latenatl",'Rtlcle bt Mala1r1m (19], tM eftect. of
we_, aoa\benal· do... of UHP Oft collllltloDeCl nn... vere OOA-

. 81dend tro1I tbe I1iwpolnt that aucIa fle14. 1Ilpt. plaJ AD 1»­
poI'kat n1e 1ft aa\ua1Jr triaerillc nn..,. H.i.'1tIkhlw r..l. that
tu. pron. 1. PI'MDe to tU Jvpotbe81. tUt UHP, or 1IlcroV••
raap t1elda, atch' act .. wW'l'MtloD canien- of fttrueuol7
at"'a (.e. tM coAc1ua1ou m! d1acuaa1oD of Wa report.)•

._. to t.n tbl. "bJpotbil1a, be at__ to deYe10P coD!ltt!oMClren._. to.a 1'.7__ alP fle14 (20 -1tif1.) iA .s.ce·. vat. 2O-~c
collUtloD14 (1IIP) dpal. u4 15-..0 UDCOftd1t10Ded aSpa) a. Ie-.

.' ••a ",,··noorded o.e111op"lIp1aloe1~. !IaIr.MIlta or till.. G­

.' ;.s.at".. 4l....o11lt1Dl1D tba,\ nn-. to ." vhUa .,...
atrl1a1e, .1'1 cbInctw1aed .' a 10DI period of 4ftI1o...", luta­
bWtr, • a1IDn nddu1 eff.ct, .... raplcl .u.DaUoD. tId._
tnal v.. o1»Ml'Yed _ Dolado....10], •• 8t.UIll•• vU1b1 tU...aocI
ill .1'1 detaU. lD ,be Dat, .otlo.. Ma1a1rbw eou1d o~ conc1ull.
tbd VI. URr t1.148 ... of Utt1e ·WOrMtS....• ("'~-.1MoI7) .&1_
to 7 11. CIS pattena. HI cU. at..\o, boveI4tr, tbat hi....l\I1t.,
vh11e dll!lPP01Dtinl, 4e.."ed further l.eat.l.-tloft an4 tbat. "fuioua.'al. (epeci•• DOt 11"ln) CaD .en. a 1n41cator. (118801'.) or
Idcrov...ranc. EMP'••

%a • "WI Ncent U'\io1e, IoIJu1t [20] d.,Cl"1be4 an 11'lHreIt!lw
~at oon4ucte4 to N'lMl thl oollld.ce4 ett.ct.. of p".... 1IIr
(1.0 _/fiil, other J'l41at.1oD ,...\•• DOt. 11"'D) IUd loD1a!alI'.t1­
at.1oD (18O-t'f z-r.,., 9OO-r vbo1e-bodJ do.) 011 vblte rat.. .....,
t... poup. or -.11. WN 1I'n4latedd~ (2-IIr .,0'" d..loll)
30 '.1. !be fll"lIt.. croup VN 1oc:a.UJ (be.. o~) 1rnd1Ge4 vb11I "
tbI aecoGll anup vu lIha1e-'boclJ-l.rr.u.aW 'bJ UBr. n. tb1l'cl pup
v.. uecl u • coDt.rol ud vu irrtl41at.e4 bt &-1'''. 01111.

. ftll'laalt. ~ tid. n,. d1d DOt ahow, pnl fwf"., alcrov••
iIft4latloD to lin. U3 jII'Otect1... Itt.ct, a1thDup 1G11aIk, OD tbe
bula of otbu atur:l1•• (DOt cit.ed) W t.lt it 111_). B. tod, 1D
tact, that pn-1IHP gponre act~ nnlte4 1a & .n I'llpid .J'tal­
It.J of z-r-r-1ftldlat.ec1 _lpl. 111 both croup'. tM nrd"a1 ts-

o tw looalq, pr.-UBr 1rr.u.atecl a n1mel. vu 17.1 t ).2 4.,., tor
_le-bodl-1I'l'a.UaW an'''' ., 11.9 t 1.0 d.,a,· IUMI for ooat.rol an'-] I,
20.8 t 2.1 d.,.. !bu, deereueel re.lIt8llC8 to Z-J'II1. va tbe en4
product of DOaa-l"IIII11JHP expo..... lGahak attrlbutecl ~... nault..
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.... .!.': 5. Neural ~ttect. er low-trequenc,. electrom'saet1c aDc1
. -acetic t1elda .' -- .

, .

, .

!!Il. .ect1OD 'fiU bZ'1etl7 'rn1ev IC*t receJ2t re.earcla 011 the '
_' zaeural e1'tect. o1'll1lb-1I1CI"OVa'¥'e-rap DeP'. cd cODltlmt UCDIt1c '

..' ,.. ..' nelcla.· TId. area of zoe.eerda 1. at 1Jl'ten.t (Vitb respect to uc­
Dlttc 1'le14l 111 pvtlcu1aZ') btc..e 1Qao1ocJoy L26,27), who 1. _I
act1ve 111 aeszaet1c f1e14 zoe..aru, 11 alao ect1veJ.,. 1ntere.te4 1n ,
re••ucla OD tile neural efteetl ot II1.cl'OVave-r&1lP DIP', [10].

\11I11. ft.eU'Ch 011 .1ov-trequeDC7 or wr,r-lov.trequeDC7 DCr" .
l\U beea. I'atber UII1to! 11l .~ UJ4 quatity, 1t 1. applftllt traa
the n.oU'C!a ot Petl"OY [2lJ (1929), viae 1D1tlatec1 ccmpzoelaeJlllw re­
I.arcb 1ft tbl. area, that SOY1et 11ltenlt til the biolog1cal ettecU
Of !:Mr'. haa baA a' 10118 b1.to~. Petro.,e.lut article 111 195'2 (221
4eIDoDI~rate4 a veak eD4 uaat4lb1e ret1l!x reactloD to a lov-tnqulOCf
acr. SiDe. tbeza, SUOQOft" ft••arch [23,24] ac4 PleJdaaDov'. ftCftt
.t\&4J (25) are tM 0D17 'lDUcatlcna fd a ccnatlza-.aatlOll of Petl'OY" • .
apJI'O'ICh.

8~ [el 1Jmt.Upte4 the DlVa11\mc:t101l of l'ub1ta ft­
poee4 to " 50-. IX' seaerated. b7~ la-X trUUltor.ra 1:b1'oaP

Ex 500-- e1ectro4e. 'evaratea _ 1200 -. Eacb trautorMl"
rate! a '"COO-V flellt. 1'JIe ft'. tUntdie DeZ'ft (VI u-tuo) vu

tu41e4 uatlll all GrCOP'apbic .etup 1dll= u4e lt pot.s.ble to loaA
the ,ava of tbe &l1meJe vltb wt.w. !Z>allJ1D& ,nor to ftIMIn..Ra­
ttoa ~n4 ODe .-th. !be field 1ateDss,t7 r"'" tI'OaI ,500-1000 ",/=.'
Ie tOUd that tIIe.e IMP ~ten he4 a 4e1ewr'1OU ettect ora 1IOtor'
f\mct,lOD aD4 tbat the ettec:t ~ a 1«YJ-.,[c. 11014 vaa 110ft ntl41~
1IPP8ft~ tblll the ettect. of a ,oo-.oo-vlca tt.14.
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No" zecel11oly, Plekl1WlOT l2S] a1oud.1ed the ettecta ot a lov- . .
tnqueDC7 (n,-kc) Del' OD lNIaza coACU.t1094 t'etlexel to coU, ua1DC :: ;..... '.
.. pletQaDOsrapb1c t.ec1m1q,ue vb1cb be telt vu the belt approach be.. ' "
e.... or 1ta .e.1t.1Y1~Y'. A porta:b1e d1a'tbel"ll1' pDerator vea use4•. ' ..
Jr. ~0UD4 Ulat WeD field '¥'Ol1o. vas vane4 trom 220-"0 rrrr/a, ,~:".'~~".
(110 _/. ~an.at1oD), a CODlU~10De4 nf'lu vu ~1oe4 vb1ch".. .. ~CH. "'(- 4
attn.~u1e 0D17 to the YU"iatlOQ 1D fleW'voltap. He .peculate4··~~' . "":l'~"'--'-";­
that til. _c:Jwa1IU ot the ftceptlOD of th1. DIP r_. are to be
tOUDl lD tbe Nt1Aa a4 akiD receptor., the latter bei111 ftpec1t1c
IMr Ncepton. Be C01lcluW, hovewr, that art1 1S.Y1D& cella,
e.pec1a111 ~a1 cella ot the ,brain, are DQP receptors, aDS. that
tbe _cbu1•• or intrac.llular receptlo11 II1lbt be physlcal ael cheId.-
cal 111 Ilatwe. The posaib111ty that IMP eftect••111lt be aDaloaoua
to wet ..e. of loQ1Uq ra41atloa vea DOt 41aeounted. !bia voulcl. '.' .
reDder tile lov-fnqueac7 E)p • =D.I~eltic at1lllulua. '

• . AI, "C4 tis_ .tteeta of _1IIDft1c n.elda CD "excltable" ad:DWl"a1
. at.nactur'e., it 11 DOtevo~ that Yu. A. lQaolo&:w [215,27], ~e 1el4111&

SOY1et .poke... 101" 4:b1. re..... etfOZ't, !au alao -oettD active 111 re­
.e'" Oft tile MUa1. ettecta of II1crova....-ruse DIr'. (10). In 118127
napec:ta, tIMt ~he. to 1DW.t1cat1DC tba l'lINZ'al _cIlan1.. or
Ul'Detlc new efteetl baft pan.Ue1At4~ &lfPZVac.. to the III1Cl'OII&ft
'"~. KoPD e' al. [28J, like Prelua [11, .tu41e4 the bcba~or or
~. 111 capl11uJ' tu'be. upoae4 to .--u.o nelda at 160-180 oe.
flllDt7 to tldZ't7 u.._~tI vent,,, 'betore, 60-80 c!ur1DI,
.. ao-~ after the ac~101l of tbe • ..,.t1c ne14l. It vu tCNDl that'
,ar.eota\'Nterrea. the lICNt!l pole or .. t, that ....t.lc eftect.._Ie srll4ul, a4 that U:e.e ert.cta per.l.ted after lemoTal of tile
fttt14. 'Dae etrect ot .....et1o field v..~ to 'be • fuDcUon ot
ttl .tnaetIa. ICOpD 414 _ •• Pn__'. Il11'%'O" to thU J2l'O~,

..... .m tIla' be U4 DGt .~ tbe .o-ca1lecl electno 8bock l'eloCtlOD. H.
. ~. CGDDhade4 tJaat till .--u.~ etteote be oblleZ'ftC1 lIt&'at be extraceUu­
'::',' ..- ill _tare (~lea1 aD4 ...cal 0." 1A ,. ..ala), .... tJa.,
~: tada 8Xtrece]l1&larlllna_.. __ .... w up1alIl tbe ettecta of
'~.. -..ant- _ tile fu1IcUOIMIl .tate Of 01'_ IIDIl tl..... IQ)pa Ucl .
~7 .. '... 41aeGUDt tile JOlI.ibW\7 that • ...-uc fleWa 111_~~
.~(." Ifte~ 1IItnl:el1u.1.- 'p&"OCe". a1t1aou1tl be 414 DOt .peculate Oil the

IONlb1e aecbm_ or Iua1a err.c.tl. JCbI8ll 414 DOt cite Pre_m'.
~ (7]' pl)r 414 be 41.cual 1;Jae. .~cllllecl exeltable .,.te.a or .
~c1.. .

.". ...,..... ~_~__.............. _. -.__.-_.__-__-. ..~_·i,~f;~~%~?i
1
I

.,: .



•• •.. -- •••_.. ..•.••.•- ....-- ---- .- ... ... 4O... . • -" __,-,,,...""'~~~V...\~...p,('_1

•

... __ .1

.., .,.~ ",.. '

•• !'" ....

-"
"

" '

-,
.', -.0
4~. ._ •

.,.. ,
; .

.!.:: ~... '...

..

..,

... .-
",

....

. .'
.~'...... ". -,",_ ..

"or .~'
~~ .. ,:,." .
•":'!"~:' •...~i. ~ 0,

J:...: ......

eUeeta Of other ~ccton 1D tb11 I~ .boIIld DOt 'be 41lcOUDt.4
a1Dee, • Do104oY -polzrte4 cut, nrlable (50 cpI) 1Dll&Dlttc fiel4a

. vve used. "

.: "' . III tM 1_ lJrtesti.atiOla, JCb01o&w ltuUe4 'the 1mpu1.te
. ",< Mt1Y1t 7 of. 23 11Olate4 ·coz-ts.cal DiNrou.' : lie cou14" DOt 4etect aJ1I
-' ;,' c1ln.. ill t.belY""b"~l-.=t1.;s.t1 c1u.r1.8Zp08UZ'e to btl ....ttc

fleld par..ten, 'bit. cU.oS DOte that. their I.DllltlT1'ty to 11lht ill· "
creued d:Dr'bs, e.a4 ODe laU after tbe -.=ttOIl of tbe tield. Wb11e C. ~.-'
Dolo4c-l \1M c.rtl~1 1A 101Dtl111 OI.lt tbat. tile maber of DWrOU
It1IUe4 vu tuu:tfte1ellt to 4rav _ eODCzoete c01lClua10lUl, be ..a-
t.10M4 tIlat. a morphological -.11111 ot sUal ceUa lb0ve4 tbea to
'be bisU7 .eu'tlft to DIlIDK1c fteJA. (be 414 DOt lpec1f7 vbetbor .
he _eat; eOllltat 01" vanabl. f1elda). Ie 1\I8I••te4 that the blo­
'i*Jalc&1 medalAl... of ....t1e field efteeta Oil DlUral Itructurel
II1ltat veU'be elucldated lrl tractDI tbe chem1eal ac'ttT1t1 of 111&1.
een., tbe tI'op1a1c tuDctlOIi ot \Ib1cb 11 pneral11 accepted. "

.. J91C!104oY~ ~er ft.earcll CD this' approach•

It rill 'be 1srterest1q to lee how (1t at all) Ja10~'.
lIIIDIt1c tteld reseaZ'Cb attecta tzoe" 11l future 1D1cl'OVaft researcla
11l Ylev Of btl actl". 11lteftot tn the latter.

Recatl)', Chlz1leDkOft [29], • lt III ftQ01lie'to J(b01o&W',
l"8eaarcb, 111ft.t.1S_tel'the zm .tlnt, ot rabb1ts vttb c:hroD1ca1l7
1IIpllDted elec'tZ'OC1eI (••uol'1JDOtM' area Of the nlbt cerebral bala.
pUre) expc»ed to 3C)O-oe eomatADt .....tle tield8. ActlYl'ty be1"ore,
4ur1q, aid att:er the actton ot the field Val IDOD1toncl u.1A& 11x
.,••" 1D~ tea'tl. lie obiened a 4ettD1'te athallatol'J' effect of
tile -.-tic tle14 a4 lbowed tat 1t v.. DOt a1\Ulctloli ~ av1tcb1aa
tbe Uea on or ott. Be VO\Il4 DOt .peculate 011 vh1ch C1IS Itluetun ' ,
.. a .pec1.f1c receptor ot acr'., -. ....ted t1lat b1a tutue
~ VOQ14 'be 4eYOte4 to~ upetlc ettectl V1t1l aaoae of
weak b .. Of 10111&1111 n41atlOD. NI 111_ 1JIld7 that Cld.sbeDko'I..
11 1DII1Ift whether .apetle fie14l baTe a cpeclt1c effect GIl "~a1
atrw::turel. .

I'D btl IIOst recent ecwem1que, Dolo4a'l [27] 41aC\i.lH4 the
.' 1»10lostcll1 e.ttecta of lU8Detle fte14l in te1'lll of ap.e ,btOlog 8D4

me41c1De. lie proposed tM use of MlMtle, IDtired1at1on ~le14a tor
IPlCeCnft 8D&l ~o stated that" expel'1JDeDti ba'" lbovIl that tluctua­
tlou 1Illll8DRtc 1'1e14 lDteultyl1lorteD the Ufeapm ot rat.., ID­
ere... tbe bma_ fl1ckel'-fUl1cm tbnlbo14, an4 attect the oneQt...
UOD ot UD1ceUular alI-, la1&ber plata, .l.ecta, molluaJe8, n.all,
a4 'b1l'd.a. Such nuctuat~ODI alao aft'ect tile sueraJ,llee1tb ot people,
• reflecte4 111 bOlpltal stlttlttci. IDcre..eclllape't1e field In­
teult)' It1llUlate. =tor acttY1t" clecn..e. seDlltlT1t)' to SOlIe
st1aJl1, aDd eetecta Em actlv1t1. CoD41t1cm.e4 reflexea to a aape1;le
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tt.14 CD ~ c1eftlope4 In t1.la, 'but DDt 121 »1pou 01' rabbi'ta
(4al l)!.• the a3.1eIe4 ettect. of mlllDRlc l1el4a OD tbe tCln=u).
R\11ID deua1 Ui... are altered 4ur1D& •••\U"e to a U8De~lC

tl.14 UZl4ei:' th. 11lt1ueDce o~ ~.1.. (..... til•. cUaC:U.1OD at tbe
_4 of tb1. ~l't) a4 _.c~_. DolodoY N.tate4I11•.bel1.~
tII- IHoIDItlC nelda pr1llar1q att.~ 111&1. c.11a. .. nfleetea
1A SIl41vi4uaJ. IltNr01a .ctlvlty (rerb. be Val nterr1D& to 11.1.
1965 I ••auch, altb:n:ab he 414 DOt cit. ffIfl1 IN'bl1eatlODI 1D W.
PI*'). Jre &1.10 .t.&te4 tba "lIepetlcaU,. treate4 vater bu a
'btoloS1ca3. ettect," altbCNlh h. 414 DOt 41.wa. the ..clum1...
or patJIVar- (It tht. allesed. pheDQlleDOZI.

ID .._ral, It 110\114 appear trcaa J<ho104oyf. atateMllta aDdft,.arch that the eftecta Of' lov-tre9-ueDC7 EMP'. aIl4aapetlc
n..14a (eapecle1l1 Intendttent 0.') baft a cI1rect etrect. CD .ual
.truo=rn. arS tbat tbe•• etrect. are .11111.v to tbOH proauce4 'b1.

~"t!leiul microwave iDte.ltte.. It. viU be ext~~~n.t112C
"to .... vbttber DolodoY'. Yin tbat the Uea.cepba1oD ..i sUa].' cella' ,
are apecU'lc D4P eD4 MP receptors 11111 ~ bol'DlI out b7 fUture Scniet

. ft.earcb.
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To e.tabl1lh~.xpon.re DOna, PukalOft exp08e4 cdIIw to:»..,
es., 1Ul463.1-. t1elda (5000 vI.) 8D4 tCND4 that 8D1I:lA1a ta'"
ultr_hort-v•.,. ruse ¥ere ktl1e4 vit1da , 1dD, viall. 1 br 114.~ Ida
vaa nqu1re4 t. 4eatb 111 the aortvaw n..14. Sbe to=4 1M... .
1:bena1 tbnU014 1DtaaltJ,: (DO 1DeN.. 111 boa, tew.....tun)'fOJ'
ultrullor't va... ".. 150 Y7- .. tOI' Ibon vaw., 2250 Y/_. CUODio
(dul"atlCD DCIt qecitt...' ..... to tbeH 1AteIIIItt•• c..... & II- ;:
en.. sa ....'". ob1olll__ cbo1'.atv•• lIat1Y1tll101'e rapJAlJ cbaI'1IIC :\
..... to ultl'Uhort "..,.. ua. dIadIII ezponn to abort vaftI.
~. l»l0p0teDtlw weN 4eprelM4. All ultl'Ullort-vaw 1Dtellll~1 of... ;}
10 Y/. a4 ••1Iol"tvaft 1Dteu1t,. of 50 .,/_ wn touD4 to be ·tbftabO....1ft"1tuu.-" 1a tob8Do'la'a atuq t1J, _ v.1trubort-vaw ~1t.J
or 150 .,_ v. nfftc1eDt to c_. tblclreD1111 of DeQral tibera, pro-
top1un1c ""Wzaa IID4 "acv.olls.at101l1la tM tba1~~cen.
u4..-ua ob1oapt.., aD4 local JcU'JOCJ'tol7l1. ot 1D!1Y14ua1 DftI'ODS.
Shft.,.liaa of occulODa1 cortical 1'11"_4 cell. aD4 DfI\U'OII ftCQ01es
va &leo DOte4. OIl the bul. of the•• data, pend••1ble ... ex-
ponn 11lt.eDaltfes (duratlon of~ Dl)t 11".11) were aet at 5 .,/­
1'01' uluu!lol"t.V&ft f1e14a 8D4 20 v/_ 1'or .hortvue 1'1.141•

•
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!be Scn1et 1I111tU"1l1lC&cal aen1ce repria tbe IleUl'&1 eD4
oUler eft.eta of II1C1'OV.....·rlD&8 DIP'. laO le•• HnOUq tb_ the
clY1Uu eowm' t1. Prot.asor I. R. PetI'oY (36J, a *.101' oe_ra1
1A the IllUcal ••mce .. _bel' of tIM Ac.s., of ICe41ce1 so1ccoS
vssa, CODCUI 'Vith tU ~1np ot tis. clYU1l1D CD mtt 7 1D tbst •...
1I1cl'OVsw-t1.14 tDteult7 createI' tbu 10 _10m2 COIIat1tJute•• tbel"lU1 .
buar4, U1l tIlat II1cl'OVaTe-rap acr'. 41l'ect,17 affect tile b\1ll8A cas.

'tOOY (IT] 1A • neat art1cle z.ot 0D11 acreea tb.t II1crovaw­1'''' .'. 41nct17 att.ct 1:uaID anral pJ:OC••••••~ olea.1ft••
~••• enecta lDto tbl'ft fmUar .1IIPtOU: 1) tile 1lft1''''~A1c: '711·
4roae (Nftntble), .'bu1&tol"1 tn.tMllt ln41catecl, 2) _'t9DCII1c
v~e 4Jatoma (occul••"7 .table aDd. Il'1"eftnlble)~ be4 reat.
1l1Ueate4; ml 3) t2ae 41ellC'pba11ca~ (Yl.ceral qatuDcUOD,
Ja1penc.1a, bnoJd,DI.la, lat.eDt or Oftrt bnOtIl.l....'h1PO~.a1.
Il4reuJ. 4apre..10Z1, depn••e4 .ema1 ezd toocl Nt1ae.). m.eDCepba11c
•••• are DOt &tv.,. ftYln1ble -. 'beet r ••t 1e "1D41oate,1.

'1'IIUa, tb1. a.cUOD t'etlect. tile \me.,ialty at tile S091et
cl-411. "1I111t.~c,..anStt••, W1cb ~1 t1l&t II1cZ'OVaft.raasp
DIP's (abOve 10 _/cia2) coaatttutll tID occupatiODa1 buaz'd a4 that
toM•• ft..w.a etl'.c~ tbe catn1 DeI'VOU lI,.tea. 8C118 Of the
cUlded ol»HrraUoaa cU 1D tbi. '.ectlOZI VOd4 WD4 to fIU'PP)"
tM fta4lD11 or au_ ftHU"Cben ...rea.., 1Cbo104cw, e--t17. aD!
othen, _0 r..l that a1cl'OVa.,.••xert a lpaclftc or DODtheftal ettec\
011 ~al Itruetvel•

..

PIoa 'tM ton&01III ...1"1&1, little bbt. .. ~11a1. that tile
-.101'lt7 Of t1ae extaal_ SOWie't. cc IDSt)' cOMUDl4 1I1t1l the 'bio­
10Clcal ettMta of .... Cd .'.) 1ft of __ op1Id.oa til. tJae••
ft.14a. -JlCia11r 1Ia ..~ 1'.... 61not17 Iftact DeUn.1
~. lid tMt MQl'al~ (••0111117 tile CIB) ere 1M
.., ._iU_ to aielON...·~ .'.. C18 etteot. ban 'beeD obe
aeZW4 .. • ft.1I1t, of' ftpOI'Qn to 'bOtb IIOIItbonaal -. tb.era&11Jl­
talit!... of pallet _ IIOIIP'I1t. II1crGVaft.. !rJae .Marda ot tile
lI11ttal7" 01"11U. cc [anStl.. baa beeD1arplJ~1. !bent
11 ... neat ns..s.ce ,til&' p&re~ -..-ue aa4 e1ecU1e tteua
Clll be iDC1u4e4 .. lduov...,.·Uk. CIS .t1lll11.

• At t1Ia preseat 'S-,'scm.et oplAtoa 110141 ~.....: 1) affect
tile .tn&ctu... d1Ceal react1Yl'7 O't DIVa1. ceu. (Pro...
[S,S,8), Do1a4oY (lO,as,21), x-tMk1, [UJ, !01c*1IP t..), .
LtYaUte [1.2], UIl· Lo-...w& 11) act otb.en, .2) the the7 .., alsO
~ tM 1I01.IcIa1u" .tncture ~ -=-11 ftl'Uetun. b7 Y1rtue of .
ftlOUDt CfI' ~I' e1:tlorpUoa (Pre... [,,6h a4 3) tbt.'t the otteac.
or EMr'. an que11taUveq' auleaoua tor • viele tl'equacy reap ,
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(100-30,000 kc) aDI1 tbat. ~ma1 etteeu ...,., 1D fact, 'be Of.. {
-lI1cro'tbel'llal- utuZ"e 1B ~e ae»ce at lION cODCre1oe n1~DC. to '----­
tM COZltr~ (Otlpoy ('2] .. ,"IlIAD (6».

'1'h n1at1ouhip betwea 0111'0" [32] .. Preaw (6] ahouJ4
be _zrt:.ODeCl lince tbel"8 11 a l110t 41acre-nt betveft tile two
n1a't1ft to tU DOII\benal eftectl of a1clOV..,..,. 0I1poT, Wile'l4-
1I1t.t.1Dc t.1»re il nta.DCe that. 1I1crov""l haft a bloloS1cal, ID4 .:.
elptCiaU7 a DlNzoal .nect. at. t~e14 1atn1it.1el vll1ch 40 DOt pl'Odaace --. 0 - _

.,.~1'b1e t:be~c cbu:p., t..,.. that 1t. 11 e~a11J 0

1JIpOilible to deIIoDat.rate • _pecif1c, e .1., lII07J'tbel'llll1, II1crovaN. ' ~-

ettect.''b7 cOIIPanD& tJlat. .uapa effect. V1tb a tbel'llOe'lU1v&Lat. COD­
VOl. lie nuou that. .i•• biolol1c~ob".ctl an elect.r1cal1y
beWZ'0PD8OU ea4 81Dce .s.cZ'OVaw-rap acr'. ha.,. a kDovIa .e1ect.1W·
tMnal ettect 011 "Ianou tt•••• u4 or..., a 41ftenDc. Wt."... a
ccravan ettect. aD1 a D8Utr'al ~at ettect. 11 DOt Mcnlu117 due to
_ ukDOwIl ext.rat.bel"ll&1 factor, ~ 111_ 'wU be a tv.DctlOA Of •
UMftIl 41.tlibut.1oz:. of beat. 1D tbe ors-t_ vb1c!1 cou14 eft" ttl CMI
pecul1ar ett.crt. ne ~1t1c IICtS. fd .lI1cl'OVa.,. DeP, 111 0.1poy"
Yin, lbou14 0D17 "De 'QDlte~ .... ~t.rab1e truater of IMP
...., lDto DODtbena1 enlrg. Ie tlMtreton tee1a tIlat. tbe IIID1 '.
a11ese4 -DOQtbelllal- 1I1crovaft.tr~ct.I MCepte4 'b7 In_ .., weU "
'be -JlI1.crot.berulw en.cte 1D the abIeDCe Of CODClu.lft ezpen.a'Sel
ev14cce to tbe cOIItra:t1. •

Pre..., 011 the otber bIDd, 11 lIOn lac11M4 to beUe. tbd
U ·a II1c1"Oltaft DCP 4oe. DOt. relUl' 111 U1 perceptible temperatuN
attu ia _ orew.., tbell IIr/ ch.... 111 ita bebaYior, ~ioa,
or .tnctunt CAD 'be att.r1bute4 w tII.tt DODtbenal MCbIld_ or tIae.
IMP, evn 11 1~ 1. aptl"iMlat.a1l7 1IIpOalible ~ 4nou'rat.e tba\ .
tMDIOPIdO aM MDtJa.,....o IIIr 1ataa1t.i•• _KIa 11ft ri.. to 0

4lttereD't nllCt.iOM. III abDft, JIN•• t ..1a tbG til.. t • .-p1e
rr14e1lce of tM DOQtbeN&1 effect. of llicrov....,..r...... ,., :w11'tU
or •••bte t.e.pel'atun cZ'1tertOD vld.18 08ipoy teela _at.-~
DOf.themal ettecu aN eatlrelJ .,..Ib1e, tbe7 baft-_ .. ,. lIeea
.. velleublt.'lat.ecl JbplO1oclc~.. themalettectl.

, ,

. Par rrc. .,,&tillS, SO'f1et research eNon. 111 W. ana 80Ir
....17 1D!1ca't1011 or eoat1llUlas at tMlr ,reMat taMe or eftll lA­
teu1tJiDl, .. ret1ect.ecl 111 the rec:at. larp rnlw articlel.
cb.1etl7 b7 Pre_. a4 OIipw. ·PreIMD'. laR cOIiprebeDlift nftIV,
11te 0I1pGY'., ".. pabl1.be4 lD the 1u~ balt or 1955. At tile t_
ot that vn.tlDC, be elt1aate4 tb. approx1llateq 1000 voJ'ka. IItI4 beG
pabl1sbecl 011 Ule blo1ol1cal 1114 ..cUcal~. or II1czovaft-ruP
DeP'.. '1'bat. l'ft1ev, UII1tte )1.1. pnY10u OMI, cODCeDt.nte4 M~17
011 the poa11b1e _child... of DIP bto1q1cal effect.. .It of tba
ncm article. 4l1cuaH4 111 tbe 196' l'ft1ev v,re c1teet b1 JI1JI ..
eY1deDce of 1:lIermal, ad, 1IIOit 1Dt.ereluas, DODtbel"llal or .pec!.t1c
erteetl or DGP'I. '.!.1aereton, It. voulcl DOt 'be lr.aprudellt to expect.
tbat more atteatlOD 1I1U be pa14 to the blophy81cal mechm1-- of DOll­
tbel'lll&1 120' DWl'a1 et~ect. thu bu beeD 1n the past, althoaP a'
the pre.eD~Ume, there 18 Utt1e eY1d.eDce to support till. expect.atIOD•

.i • .,~~........
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JlreIMA (6] 8})eC\llate. that a1cl'OVa'fti eUl be 4Imt1ope4 1J2'tO
a valUable 1fOt'1 tor na1ua~lnc tbe pb1l1cal, che»tcal, aM, .apeclaU7,
IIOleClllu' pl"OPInla. ot tS.aue.. 'I'M tberapnat.lc .ea o~ mcl"OV&"" ,
haft beeD _11 e.tabUa1'&eel. COIaa14e1'1Dl t.b., npitS 4avelOptlllt ot . .-
1M,r teclmo1ocJ, 1t .... 10l1c'IJ. to expect tbat. SOYSe' 'tUont1cs... .::...,.. \. -,. i .
re.eU'Chen, aa4 b,etea1.t.. V111 .COIl turD their atteDt.loa to th.'\1o-. -:'':V'' ,:;': 'I
1oI1ca1, aid vel"baJe efta· aeu.n1, ,ttect. of tIa1, t'ac:tor•. ft. SOft", ',' .
,.. ot lei... ~or ocu1al' Nl'PZ'7 II a1n~ well kDava (Jla1&o1tl' JD- . . :' .
It1tute fit I7e ni.....). ReceDt17, the tint 1m" repon to CCM .~d""":-
to tbe attaat10ll of tad. obi......,. CD the bto1ol1eal et'tecta ~ nbf ':,~ l
laMr l'I4latiOD val pabllue4. OOrodat.tS7 et al. ['-2) cte.cZ1.\e4 I
.,.~..ta cte.lsae4 ~ .welT tbe luer alMlorpUOD cb&r.ter1.UCI t
of 1»1oocl, ok1llj tlue:.e ~1..., u4 ftI'1OU otMl' .'-&1, OI'PM u4 i
tt..... ItO~ .trueture. VlN _~t.l~, DOl' baA 'VrI of tbe :
autllOl'l' ~L--ewrbeeD DOte4 til c:oDMctlOD Vitia a1cl"Oft....onnte4 I

blo1o&1tal n.eardl. It .._ n ..oable to l'Qecal&te, bovtmIr, t.bat !
tU wluabla expert_Dce pt!aen4 'b7 II1cr:Naft naoareben VQIl4 n..u.17 ·

Of bol4ftta11I1tenlt n1atlft 'to t1ae poa.lb1e ~ftcau.ODI

ot dcl'OVaft nl.arcb 1. 'tM no.' .~_t (ItO) tolaR ••0111
b1olDtorMtiOD HC:tSoa baa bND "Da1.M4 \be -11. te tbe

s-as. A. 8. PopcY. t1ae 'JIU'IlOM of CbI nto. 18 to~~
JQdatc pMa•••• i\ 1. cGq0M4 Ofn41~. t.ecIlID01oIlIU,
bJIuotl.t., ..tical cloct.on, blo1oCl.t8. NIl ".toloc1lta, .1114-
1111 A. S. PrehU, 1\1. r. X-BIk17, IDl 'ru. A. 1D:Io104oY, tJ:ae tbree J
1e141J18 SOri.n .poke... tor tbe~ .ttec:t:1 or mcl"Oil'" .' . J
(aDtl -.ettc n..14I) 011 DWn1 .tftc:tvea. ftSa croup be141M , '~:'. d
ftnt. ..tlD& OD U OCtober 196' to 41.cul .... rrob~ or ...... . ~ 1
pe,cbo1og.- !be aHUoa 11111 procee4 to &Da1JM til. VOl"14 l1tera- .f
tu. OIl ,...,.JCbi.: 'pile...... to nocml .. c.1u1S17 oba_nabla ~
c ot.~" w1epa_, ... actW'U7 COIIdw:t uperiDnta 1

4ea1UIc vitia _tUl'~~lb1a telep&t.Uc • PrOtene&-
ID4 Doctor ~ ~bD1calSC1acee I. M. Kocaa, CbaiI'lNA of tbla 1101D­
tonst1oa SectlOA, .uted. 1zl tM MDCNDC.-at tbat, -:.be ora of "II-
.at1ora coacendJ3a te1epaWc pta..... 1. 0ftZ'. '!ben 1. DO DId to
4Upate ita ex1.'teDce, but ntller & DH4 to 1DW.t1sate 1t.e ~.I!'

I
I .

'\Iba~ tbe p,u'pO'. 1a or Reb 1Dte=ae ~~]7 or1ezrte4 researc!a
iD the reaJa ot II1crova....s, b7 SOV1et theoret1c1.u:a aD4 pract.lt10Den
1. DOt eDt1re17 clear to WS' 0 MI't'U". l&11e 0I1pcw ('2) ltate. ., .:....
that tbena&1 1111..011tie. are e 0Wlterec1 mcb lei' b'ectunt17 1m4er ...!., . ..:... •.

1Ddutnal cOD41tloaa CV1D1 to l"O"'e4 b111e=1c poact1ce, cl.\~ca1 ,...... '" -: .
naJ,uat1ona ot th: ~=tl&1 h of 11000thet'll&l lDteallt1e. ~0Zl.

tlDUe at a atea47 pace 48.,1te • t1:lItOI'7 t'J:la~' .o-ca.1.l6~ DOZltheusal •
• ttect. cpt well be -lI1cl'Othe • •
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81ace tile lD1~la1 IIJ-"e.-t Of til, orllDl_tloa of uat.
Hc:U0Il sa '''1l 1966, 0L17 oae ~UO'S1 ld't of 1IItOZ08UOD IIu ' . ~"'::"
CGIM to tIae attaU. Of W. o....:wr OCDC'1':d.DI tM -=tu1 ""-_ ;' ,,:.', ,.
UCla of tMt HCtlOA (Ill]. ft1I at'pet ...~I' antcl, pa~ ':~"'''.z.;:.;
111Mcl oa 9 0Ct0bII" 1966 _Uou 1M t.U.. _ or 1\1. ~. x:.n-" "
lid, ... ~S.e1pClt h • te1epat1do apll'1MR ~.tlDl4 to &!Ut,r­
.'tate 'tbe etteeta ~ • DO~ IIDl IQPDOt1a .tate OD MDta1
.....tloa.
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• ft'P"A7a, M. 8. MOrpbo1ol1eal c!aaDp. III ." ..1- .xposea to Id.crovaft••
: YOJI'M~ kUo1't010CU, tiSloterapll1 1ecbebD07 tlltu1'WI'7, DO. 1, 1959,

~". 21-. (At, '1»Itnot). . . '.. .

PN A. S•• ~. I. X_uk1" .. a. A. tfttt.l•• !be bio1Ol1eal
utioa or IdCI'OIIaWI. v.".w .cnftMUQ1 biolOCU, ~. 51, DO. 1, '1961,
""10' (JPM !r..1at.l~ii-DO. 9It51).
- .

• Ireqq, A.8. !be err.eta of IIlcl'CNaftl OIl l1Y1Q orpDl'" aD1 bto­
. 1oI1cal .wctu.re.. Ulpoldai ttSlcbeak1Jda MUle, ~. 86, DO. 2, 15165,
~" 86)-302. ,

T. Jo1MDoft. fe. A., .. M. 8. to'..'.. CIa... SII tile 1aS"1" .nou
.... atlut7"~~"'",1" 1a tM C8ftbn1 cona of '.IM3.
,~~ ...... tM~ or... Us ._lLao-l••~tel.MS7bltltn
{.:, ItISJeU t.na4a I ,rotAbolwa.1J. 1fNdI. DO. 1. 1960, "1'.
.....~ ......... .
.~.. , •••••, A. 8 •• lid 1\1. I. Irn••t17. ~."..tutor .t=r­

'" 111I tile ac1tab11l\7 Of ~C\Ilarpnpuat.lou 4w1D1 llT14lat.1CID
:. "lI1cftNaft.. lSotlz.U:a, Y.6, DO. 2, 1961, 61-23' (rera-oa Pm.).
t •• .

t~· N 1ftllDftJd7, H. P., &III 'f. I. 1CU'&01lIl. A DN'~ Of vn eb"'I'· u4
~ e1eet.ft4H tor nc:ord1JIa tU blopotftUala of • Dene. 1111 AkI4-SJ&

-.k assa. DOk'ed7.... 10, DO. 1, 1966, 51,.,llt (Ill Ruali.'.· .

1Iao1oloY. lU. A. !'be etteot ot·.. u1t.rab1••~ e1ectrCIIlpetto
fte14 .. til. elftVtc&1 .Uftt7 ot • DIIaI'OD&1l7 1ao1&te4 ~.110Sl or tIMi
eee-.:l, co~•. 1JQ11etn' ekl}'eZ-S-JItal'DQ7'bl01oC11 ~ tae41t'l~,
".. sr, ItO. 2, 1~, 98-101. " .

-. X••MkSJ', fa. r. ft, tDt1ueDc:. or 1IleJ'OVa"". OD t:s. f\metlou1 c:0Dll·
~~'. UoD~ tM _ne. 11otldta,~. 9~ DO. 6, 1_. ~-700.
~..

1,- UftbStl, I. W. fte &'01. of tale Derrou.l IJlt_ ~Jl nllC1:10D1 to 'D .lee­
trov,",le va"", liot1s1ka, .... 2, DO. 3, 1m, }78-m ("1''-=
prel.).

fU'lfIla, 8. fte 'etten of emt_ter _WI OD t\. ceatra1 Denata. .,.­
t.I8. D: Ake4M1,. aaak SSSR. J)ok1~, JIoYqa '.l'1fa, "'. 11, l!J'T,
19-21 (111 blUlb),

Lt_Ut., W... fte ett.to of ID ultnb1••tnquncy ne14 CD the f\me.
tot.. of tM .noa. .,._. Blofl&1ka,"'.', DO. It,' 1958, 1t2S-"~
(..1',-- Prell)•

.. : o· _ ..", _, "0 ... -., .~ ••::'\..... ,. ..
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20. 10... A. Ya. '!be PI'O'b1ea of the c:o.'b1Jle4 'bl01ollcal et.rect or x.~
a4 U!IP lrn41at1OD. Dz Prob~ koaIIlcbeak01 ...ut.~ (PZOb~ ~
Space Me4lc1.), NoICOW, 1966, 262-26' (Am Report 66-116). '::"J. i. ~··4·

21. PRZ'OY, P. P. 1'he ettect of e1ectl'Oll8petlc ne14ll OIl MZ'ft .U-ld.,u........
Dz ~., nt1eUolocU, 1 ftuolodl -l"'IDOJ .tlteIQ (Rev ft,D!UJIIItIiI....
1D the ref'lexolog 8D1 ~lolOg of tbe D81"'VO\t1 lyaU.). Moa.ew-.
tMaSnarll4, Y. " 1929 (In Rullla.a, .paps not Ilftll). ' .. '..

15. " 'aJte1'ber l-l1aD1c, Y. R. aumP' 1D tile a'bIorpUft act1Y1t7 ~ tile
.tom8ch aDC1 lDteatl•• uD4er tbe 1Dt1ueDce ot 1JIP rl41CNaft. 1D t1ut
ceza~1_ter nap. P1s1~1oIlchelk17~ sssa lMlll I. M. Se~a, .
Y. 51, DO. " 1965, 312-371. . .

16. YaU.IIto, M. I. fte ettec~ of II1crovaft. CD tile a'bIOrptt" caP8dt7 ~
tbe '7DOY181 _bnDe or the lcMe .1out vbeD tile 81'1D&L CON 1. 'aewncl.
ftU~cb1Q7 I'Jmr'D&1 uaaa, T. U, DO..., 196', 51f~519. ,

11. 8eMDOY, A. I. '!'be eft~ of UIP 011 the t-.peratun of -rabb1t t8llOnl
Uane.. 1JJUUetell' eupel"1llelltal'D07 blo10111 1 mecl1tllD7, Y. 60,
DO. 1, 1965, ~-66.

. 18. PU!aOY, V. A. UIP e1ectzoaMlDetlc vaft etrect CD ai~ V1tb 1D4uce4
oMnp. of tbI f\mCt1ou1 atate of t.be ceatral .nou '78te.. '&to­
1oI1cbelkqa fls1010117& 1 wper1meDta1'up tenp1J&, Y. 9, DO. S,'
~, 72-7'. ...

19. ·1C811kboY, A. 11., r. v. ac..-v, b. V. SlliZ'DO'l, .. M. b. Vl'7ID!W.
Xo1ol1oal 1DUcaUOD of a UBr e1ecttwelDltlc field. Dz 1IlUctmn
aont 'PO kGlPleuDOJ probleM -JC1bemetSka.- B1OD1ka (I1OD1ca)•
..cow, Id-YO .auD, 196', 302-~'. '" . ..

.. -•

~ ..;
~
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~
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.'.
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i ~_

12. Pre..., A. S., ca4 s. M. ~a;ort. !be ettect ot II1cZ'OVa.... 'CD tile
excitable .,.tea of 'Paramecia. ~teza' wpen.elltal'D01 bl0101l11 '

. ..u.ta1D7, T. 59, DO. 4, 1965, kS-52.· . . ."
. • .Q~'

1'. In.-a, A. S. IUCZ'OV~' 111 pbJalot.1aenw u4 blo1ol1c&1 lzne.t1pUoaa. ~
" . D~ Iut1tut Jmroftolol11 1 ft&1otenpl1. 21ek~l'OD1kav me41t.1De

;.~-:. '.E.. ~',).~... : (IJectz'oD1ca 1D Mec11c1ne)f ~aCOV-lAnd.Dcra4, EDeraolz4at (E4. A. I. Jeri',i . 1S6(" 219-221 (Ill auaa1_J;. . . '.

.~ . ]A. Goz'o4et*.~S. P•. Eftecta ot lID SIP e1ectl:'Cll...ilc Ueld OIl l'e'Procbae-
tloD, \Mr1:pberal b1ooc1 cQlPOllt1oza, cOll41t10M4-ntla actlV1tJ, aracl
1IOqbo1og ot lDtenal or... ~ vtdte alee. II: A1f Ula'SSR. IuUtat
fts101oG11'. 8101ol1cb.eakoJe 4e7Bt'W1,. 111'truwJca 1 .ftI"1cbTjaokoc1au~
e1eJctI'Oll'l"i~ kolebllD17 (81010I1c&1 ettec~ ot ultruOUDC1 cD4 au-per-
blp-treq,uGC7 electroraqDet1c 0Ic111atlOU). lC1ev, laukova "'mka, 19Q,
tiO-91.1 '.
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25. Plekb&DOY, O. P., IID4 V. V. V~1D&. Ifteat ot ID DO' Oil hum_ 1'8­

·flexe.. Zbunlal YyI.bq ue1'VJ107 4e7e:te1.'DQst1, ·v. 16, tIC.. 1, 1966, .."'-'1. "
... ';.-.
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29. Ch11be*0Y&. R. A. CbIllP' 11l tile Em or rabbits durtUS the aetlO1l of &
COARct. __t1c t1e14. ~t.Il' ekaper1lllental.'D07 'blo.101l1 1
.e41q~. Y. 61, DO. 6, 1966, 11.15. :

lO. A'-1illbY1U, B. V. CIa... 1a tbe tw::Iinloaa1 etate of the C1B ia
~ V1t1l re••c:te4 .teMcbe ctuziDI YU1.ou llb:/Blothel'aptNtlce1'
~.. II: M QmlSSa. SOO'babcheD1"e, Y. ,." DO. 2, 1965,""-458. .

31. JCap1t..1.=e., A. Me C11Id.ca1 IIG1re.tat10118.1IIl4 tMrapeut1c u.atmeat
4Iu'1aa" cIaz'oa1o ezpo8Ul'e to UBP. V07QDC-.41ts1Dat11 r.humal, DO. 10,

.. 19Q, 19-23.

132. Oalpoy, Yu. A. fte IMaltb ot VOl'bn expote4 to n41O-fnqueDC7 ra41a­
'tlOL 181 G~ tZ"&I4a 1 "'117W78 .. :rabot~cb1Jdlelekt1"all8&- .
Jd.tQk!a po1q re4tocbutot (OccupaUODal b7l1ae aD4 tbe ertecot of 1'1410-
~eDC~ e1ec~c tte14a OIl workers. 1Am1qn4, 1965, Isd. .
MecUtatu., lO1l-liK.
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38. VJalOY, A. M., eD4 Z. S. UllC»1aa. Cbar'actel1.et1cI of lOIIe oltDlctl1
-. JIb1a101oS1cal cbcpa 1a votbn "lea to the act10D of 411181'1_,
cozaatut~c t1e14a UDl1e&- 1DSUa\l'ial .. laboratoZ7 CODlUt1OD1;
G1S1Je- truda 1 FQt.I.10Aal t nne &UOlnW1a, DO. 5, 1966, 39-J1,.

, l'

Aa-.cwa, 'I. P., .. A. I. RakoY. fte health O't verten expoH4 to
a.oo-500 tv eleetnc ne14a. 0111,.. tru4a 1 pl"Otel11oaa1t lQJe
sabo~ DO. 5, 1966, 50-52. .

Dca. I. II. Ie. pl'Mt1ca1 atep. ZUId,.·ll1a, DO. 1, 1966_ ·'1.
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